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ABSTRACT
Introduction: Getting the results of research
implemented into routine healthcare is often a
challenge. The disconnect between the development
and implementation of evidence into practice is called
the ‘second translational gap’ and is particularly
apparent in primary care. To address this gap, we plan
to identify, summarise and synthesise currently
available evidence by undertaking a systematic review
of reviews to: (1) explore barriers and facilitators of
implementation of research evidence or complex
interventions, and (2) assess the effectiveness of
strategies in facilitating implementation of complex
interventions in primary care.
Methods and analysis: This is a protocol for a
systematic review of reviews. We will search MEDLINE,
EMBASE, the Cochrane Library, CINAHL and PsycINFO
up until December 2013. We will check reference lists
of included studies for further studies. Two authors
will independently screen the titles and abstracts
identified from the search; any discrepancies will be
resolved by discussion and consensus. Full-text papers
will be obtained and relevant reviews will be selected
against inclusion criteria. Eligible reviews have to be
based on predominantly primary care in developed
countries and examine either factors to implementation
or, the effectiveness of strategies to optimise
implementation. Data from eligible reviews will be
extracted using standardised data abstraction forms.
For barriers and facilitators, data will be synthesised
using an interpretative meta-synthesis approach. For
implementation strategies, findings will be summarised
and described narratively and synthesised using a
framework approach. All findings will be reported in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines.
Ethics and dissemination: Ethical approval is not
required. The review findings will inform the work of
the design and implementation of future studies and
will be of interest to a wide audience including health
professionals, researchers, health service or
commissioning managers and policymakers.
Trial registration number: Protocol registration
number (PROSPERO CRD42014009410).
INTRODUCTION
Evidence-based medicine is the conscien-
tious, explicit and judicious use of current
best research evidence in making decisions
about the care of individual patients.1
Traditionally, the practice of evidence-based
medicine means integrating individual clin-
ical expertise with the best clinical evidence
available from systematic research.1 The
application of evidence-based practices is
becoming increasingly normative in health
systems. Examples of evidence-based pro-
ducts include clinical guidelines and quality
indicators for measuring performance.
The term ‘complex intervention’ refers to
interventions with several interacting compo-
nents2 such as an (innovative) product (eg,
self-management tool) or set of new pro-
cesses (eg, referral process, integrated care
Strengths and limitations of this study
▪ This systematic review of reviews aims to
produce a comprehensive overview related to the
field of implementation of complex interventions
in primary care; and it will not be restricted to
any topic or health condition.
▪ Comprehensive search strategy; all citations iden-
tified from the search will be double screened.
▪ Like all systematic reviews, the search may not
identify all relevant literature; this will be mini-
mised by screening reference lists of all included
papers for additional literature.
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pathway for people with diabetes) or behavioural and
working practices (eg, changing prescribing behaviour).
Often it is not clear which of these components is the
active ingredient for achieving any intervention effect.
Research has consistently shown that many effective
interventions are not commonly used in practice. For
example, interventions recommended as core treatment
(particularly exercise, weight loss and the provision of
written information) for knee pain among older adults
were underused.3 Despite clinical trial ﬁndings showing
a clear impact on primary care management of Bell’s
Palsy, a signiﬁcant proportion of patients did not receive
effective treatment (ie, corticosteroids).4 Conversely,
many interventions that have been proven to be ineffect-
ive continue to be used, for example, antibiotics for
acute respiratory tract infection.5 Estimates suggest that
at least 30–40% of patients do not receive care according
to current scientiﬁc evidence, while 20% or more of the
care provided is not needed or potentially harmful to
patients.6 This delayed or lack of the translation of
evidence-based medicine and complex interventions
into every day clinical practice and policy is known as
the ‘second translational gap’.7
The process of implementation is complex and it
involves activities that occur between making an adop-
tion commitment and the time that an innovation either
becomes part of the organisational routine or is discon-
tinued.8 How best to implement complex interventions
in clinical practice is a common question raised by aca-
demic researchers, healthcare professionals and health
service managers. This gap is particularly apparent in
primary care9 10 which has its own distinctive research
and implementation culture.2 Primary care organisations
vary in characteristics such as team composition (eg,
number of general practitioners (GPs), practice nurses,
practice managers, administrative staff), organisational
structures or cultures and working practices; and this
diverse context can make it challenging to implement
complex interventions.
To bridge the evidence to practice gap in primary
care, we need to consider: the causes, usually described
as barriers to, and facilitators of implementation; and
the effectiveness of strategies in optimising implementa-
tion of complex interventions. Implementation strategies
are aimed at optimising the uptake and/or implementa-
tion of research evidence or complex intervention, by
overcoming barriers identiﬁed by those charged with
implementation (eg, practice nurses, GPs), to ensure
ﬁdelity (deliver the intervention as intended). In order
to classify the range of possible implementation strat-
egies, we will use the effective practice and organisation
of care (EPOC) taxonomy of intervention aimed at
achieving practice change,11 which includes the follow-
ing categories: professional, organisation, structural,
ﬁnancial and regulatory interventions.11 Further details
about the EPOC are available in data online supplemen-
tary ﬁle 1.
The purpose of this study is to summarise and synthe-
sise published review literature on the causes of, and the
methods for, closing the second translational gap in
primary care. The rationale for undertaking a systematic
review of reviews is that although there are already a
large number of published reviews in the ﬁeld of imple-
mentation, they are often based on one particular topic
or health condition12 13 and it can be hard for health
service managers, healthcare professionals or novice
researchers to access a comprehensive and comprehen-
sible summary of evidence which would help them plan
appropriate, evidence-based implementation strategies.
Undertaking a review of reviews allows new syntheses
and interpretations of a large amount of data across
topics. We will also be able to identify areas where the
available evidence is insufﬁcient and further research is
indicated.
In order to make the ﬁndings more usable and applic-
able for the UK primary care setting, we are focusing
attention on primary care (deﬁned as general practices
and primary care teams, including GPs, practice nurses,
non-clinical staff such as practice managers or adminis-
trative staff) in developed countries.
METHODS AND ANALYSIS
This will be a systematic review of reviews including data
from qualitative and quantitative reviews.
Criteria for considering studies for review
Review question (RQ) 1: What barriers and facilitators
impede or enable the implementation of research evi-
dence and complex interventions in primary care?
Review question (RQ) 2: What is the effectiveness of
different strategies in facilitating implementation of
complex interventions in primary care?
▸ Overall effectiveness
▸ In what circumstances? For whom, how and why?
Participants General practice/primary care teams in
developed countries
Reviews that include ≥50% original
studies based on primary care (general
practices, primary care teams)
Intervention Implementation of research findings/
complex interventions in practice
Comparator Not applicable
Outcome Barriers and facilitators (mainly
qualitative data)
Study type(s) Reviews that provided descriptions of
methods, including systematic reviews,
narrative reviews, meta-analyses,
meta-syntheses, meta-ethnographies
2 Lau R, Stevenson F, Ong BN, et al. BMJ Open 2014;4:e005548. doi:10.1136/bmjopen-2014-005548
Open Access
 group.bmj.com on June 27, 2014 - Published by bmjopen.bmj.comDownloaded from 
Search methods for identification of studies
A comprehensive electronic search will be performed in
MEDLINE, EMBASE, the Cochrane Library, Cumulative
Index of Nursing and Allied Health and PsycINFO. The
search will be conducted by the primary reviewer (RL),
supported by a specialist librarian (RP). Search strategy
will be developed using medical subject headings, for
example, ‘translational medical research’, ‘evidence-
based practice’, ‘general practice’, ‘review’, ‘review litera-
ture as topic’ and free-text words, for example, evidence
to practice, evidence practice gap, family doctor, imple-
mentation, adoption, barriers. We provide the search
strategy for MEDLINE in data online supplementary
ﬁle 2. Small modiﬁcations of the strategy will be used for
the other databases. Articles published up to December
2013 will be eligible for inclusion in this review. Citation
searches will be carried out in ISI Web of Science and
reference lists of all included articles will be screened
for additional literature.
Selection of studies
Titles and abstracts of all the records obtained from the
search will be independently double screened to ensure
consistency. The primary review author, RL will screen
all identiﬁed citations (titles and abstracts) for potential
inclusion; coinvestigators will act as the second
reviewer(s). RL will obtain the full text articles that are
potentially eligible; they will be assessed for eligibility
against a prespeciﬁed inclusion and exclusion criteria by
two reviewers (RL, EM). Any discordance or uncertain
inclusions will be resolved through discussion between
the two reviewers initially and a deﬁnitive judgement will
be made by retrieval of the full paper, and the involve-
ment of a third reviewer if necessary.
Data extraction and management
Standardised structured data abstraction forms will be
developed for both review questions. We will pilot the
forms on ﬁve articles to assess their usability. Data from
the included studies will be extracted by a single
reviewer (RL). Contextual information of the reviews
(including titles, aims and objectives, setting, review
methodology, number of included primary studies, the-
oretical framework and deﬁnitions) will be extracted for
both review questions.
RQ1: Each article will be carefully read by the primary
reviewer (RL) and a list of barriers and facilitators will
be extracted from results and discussion sections of the
included papers. We include the discussion because it
often contains further interpretation(s) from the
reviewer(s), which offers important insights and
enhances the richness of the ﬁndings in our review of
reviews. A purposive sample (based on topic) of 20% of
included reviews will be selected, read and checked by
the coinvestigators. They will examine critically the
extraction performed by RL using a quality assurance
form. The coinvestigators will check the accuracy of data
extraction, including review characteristics (eg, author,
reference, aims and objectives, setting, number and type
of primary studies included in the review) and list of bar-
riers and facilitators.
RQ2: Owing to the substantial literature relevant to
this review question, a systematic process is being devel-
oped that will enable us to manage the review more
effectively, similar to the methodology described in the
review by Campbell et al.14
Step 1: sorting papers
First, the identiﬁed eligible reviews will be put into dif-
ferent implementation strategy categories according to
the EPOC taxonomy. The categorisation has been devel-
oped by the EPOC review group within the Cochrane
Collaboration.11 All the papers in each category will
then be sorted chronologically.
Step 2: selection of a ‘benchmark’ review paper
Following that, a ‘benchmark’ (or reference) review
paper will be selected for each implementation strategy
(eg, reminders). A benchmark paper will be selected
based on its completeness (eg, breadth of topic), rigour
(eg, reviewing methods) and publication year; most
recent/latest review usually reﬂects the inclusion of a
greater number of relevant studies. Other relevant
reviews that report on similar topic and inclusion/exclu-
sion criteria but less recent (ie, smaller number of
included studies) will be compared against the ‘bench-
mark’ review paper during synthesis.
Step 3: selection of important outcomes
Published reviews tend to evaluate the effectiveness of the
strategies on a large number of outcomes; some may be
more relevant or important than the others, in terms of
outcome measures of implementation. In order to
Participants As above
Intervention Implementation of complex interventions
that focus on changing health
professional behaviours or practices, by
using single or multifaceted
implementation strategies (either as a
component of the intervention or an
add-on)
Exclusion: complex interventions targeted
at patients
Comparator Standard implementation processes,
usual care, control or no strategy, another
implementation strategy (single or
multifaceted)
Outcome Degree of implementation, integration,
embedding and normalisation. For
example, measures of process of care
(eg, referral rates or appropriateness of
referral) and professionals’ behaviour or
performance (eg, prescribing, adherence
to guidelines)
Study type(s) As above
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produce a useful review, we will focus on relevant out-
comes. After selecting a benchmark paper, RL will extract
a list of outcomes reported in the results from that chosen
paper. The coinvestigators will then select and agree on at
least one and no more than three important outcomes for
each implementation strategy. Any disagreement will be
discussed and consensus will be reached.
Step 4: data extraction
An assumption has been made that reviews of similar
topic focus and selection criteria (eg, setting, interven-
tion) should identify or include the same primary
studies. Based on that assumption, we have decided to
fully extract the results of each chosen benchmark
review paper. The results of the remaining relevant
reviews will be summarised and entered into the synthe-
sis individually at a later stage (see data synthesis RQ2).
All included papers will be read carefully and if the sub-
sequent papers have a somewhat different selection cri-
teria (eg, different population or setting, one review may
apply a quality ﬁlter; and exclude studies that are of
high risk of bias) or use different methods of analysis
(eg, calculation of mean risk difference, instead of
median adjusted risk difference) that deviate from the
benchmark review paper, this information will be
extracted and used for synthesis.
The coinvestigators will check the accuracy of data
extraction (benchmark review paper plus two randomly
selected subsequent papers for each strategy), including
review characteristics, information about the derivation
of the overall effect size or analysis, results (eg, overall
dichotomous or continuous outcome measures, active
components that contribute to the effectiveness of the
intervention) and interpretation (eg, consistency of ﬁnd-
ings between benchmark and subsequent reviews) using
a quality assurance form.
Data synthesis
For both review questions, we will present the character-
istics of included reviews and a ﬂow chart that describes
the study selection process. We will report our ﬁndings
in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.15
RQ1
Data will be synthesised using meta-synthesis techni-
ques16 and an interpretive and inductive approach.
Meta-synthesis rests on the reviewer’s interpretation of
the ﬁndings, which may include themes, categories and
relationships, arising from the data of the original ﬁnd-
ings, to produce new interpretations that incorporate
the meanings of the included studies.17
The ﬁrst stage involves identiﬁcation of themes and
concepts. A pilot synthesis will be conducted by taking a
sample of 10 reviews. An initial coding framework will
be developed through mapping and coding of data.
This process will allow the identiﬁcation of common and
recurring elements18 in the literature. Any uncertainty
about coding will be discussed between RL, EM, FS and
BNO. Each theme and subtheme will be carefully
deﬁned (also known as descriptors) to facilitate coding.
The second stage involves reﬁnement of themes and
concepts, and construction of lines of argument.18 It is
an iterative process. The group including all the coinves-
tigators will examine and discuss the data, the list of
descriptors and the initial coding framework, to look for
conﬂicting (refutational) relationships18 through meet-
ings and email correspondences. In addition, a purpos-
ive sample of 20% of included reviews will be selected
and they will be read and checked thoroughly (double-
coding) by coinvestigators who will critically examine the
data coding of the data performed by RL. The coding
framework will be reﬁned; if required, data will be reca-
tegorised from one theme to another, and some themes
will be reconﬁgured. Final discussion and agreement
will be reached by all coinvestigators.
RQ2
The heterogeneous nature of reviews (eg, topic or focus,
intervention type, number of components, outcome
measures) makes it inappropriate to pool the data by
undertaking a meta-analysis; therefore, a qualitative
approach will be employed. Results will be described
narratively and synthesised. A synthesis table will be
developed in accordance with our research question:
1. Overall effect size (if provided), presented as risk dif-
ference (the difference in outcome after the interven-
tion minus the difference before the intervention) for
dichotomous measures, and/or percentage change
relative to the control mean postintervention for con-
tinuous measures.
▸ Comparison between different strategies (impact)
– Single strategy/multiple component strategies
versus no strategy, or
– Single strategy/multiple component strategies
versus another strategy
▸ Comparison within strategy (consistency)
– Benchmark review versus other subsequent
review(s)
– Findings will be summarised, compared and con-
trasted across reviews. If a subsequent review
reports ﬁndings that are considerably different to
those reported in the benchmark review, we
would attempt to explore why and what causes
this discrepancy, by looking closely at the popula-
tion or setting, intervention, comparison, out-
comes, study types, number of included studies,
type of analysis, as well as targeted behaviour.
Descriptions of the size of effect are variable across
reviews; hence, we have used the deﬁnitions proposed
by Grimshaw et al19 for dichotomous outcomes:
▸ ‘Small’ to describe effect sizes ≤5%
▸ ‘Modest’ to describe effect sizes >5% and ≤10%
▸ ‘Moderate’ to describe effect sizes >10% and ≤20%
▸ ‘Large’ to describe effect sizes >20%
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2. Differential effects of implementation strategies on
process or professional outcomes, by targeted behav-
iour (eg, prescribing versus diabetes or cardiovascular
management).
3. Active components or features that make implementa-
tion strategies successful – why and how it works.
Assessment of methodological quality
RQ1
Owing to the fact that we are aiming to describe and
synthesise a body of qualitative literature, and not deter-
mine an effect size, we will not conduct quality appraisal
of the included studies in this part of the review as it will
not affect this interpretive synthesis.
RQ2
The PRISMA checklist will be used to critically appraise
the quality of reporting of the included benchmark
review papers. PRISMA is a 27-item checklist consisting
of preferred reporting items for systematic reviews and
meta-analyses and it is focused on randomised trials and
quantitative data.15
DISCUSSION
To the best of our knowledge, this is the ﬁrst systematic
review of reviews that will attempt to produce a compre-
hensive overview related to the ﬁeld of implementation
in primary care; and this review will not be restricted to
any clinical topic or focus. We will examine extensively
the gap between evidence and practice by reviewing,
summarising and synthesising the available literature.
We will explore factors that inhibit or enable implemen-
tation of research evidence together with a wide range
of complex interventions across different disciplines and
assess the impact of different implementation strategies.
This will enable the ﬁndings to be maximised and
enhance utility to a number of audiences, including
researchers who wish to design or conduct a complex
intervention study or trial in primary care, healthcare
professionals, commissioning and health service man-
agers who wish to implement a new product or process,
as well as policymakers. Gaps in knowledge and future
directions for research will also be identiﬁed. Potential
limitations include the possibility that not all relevant
primary research studies will be captured by included
reviews, so some ﬁndings may be missed by concentrat-
ing on reviews.
Given the rapid pace of change in the National
Health Service and the current drive of the Clinical
Commissioning Groups to implement more effective
and cost-effective interventions, this review will provide a
deeper understanding of how to bring about change
and optimise the uptake or implementation of complex
interventions in primary care, in order to improve
service delivery and patient care.
Author affiliations
1E-Health Unit, Department of Primary Care and Population Health, University
College London, London, UK
2Arthritis Research UK Primary Care Centre, Keele University, Keele, UK
3Centre for Primary Care and Public Health, Queen Mary University of
London, London, UK
4Primary Care and Population Sciences, Faculty of Medicine, University of
Southampton, Southampton, UK
5Faculty of Health Sciences, NIHR CLAHRC Wessex, University of
Southampton, Southampton, UK
6Centre for Health Informatics, Institute of Population Health, University of
Manchester, Manchester, UK
7Division of Primary Care, University of Nottingham, Derby, UK
8Health Services Research Unit, University of Aberdeen, Aberdeen, UK
9Archway Healthcare Library, London, UK
Contributors EM and BNO designed the study and obtained funding.
RL developed and refined the study protocol with contributions from all
coauthors (FS, BNO, KD, SE, HE, AK, EK, PL, NQ, AR, ST, RP, EM).
RL prepared the manuscript. RL will undertake data collection (literature
search, data extraction), analysis, interpretation and report writing.
All coinvestigators contributed to the design, analysis, interpretation and
report writing. All authors read and approved the final manuscript.
Funding National Institute of Health Research (NIHR) School for Primary Care
Research (SPCR) reference: FR4/122.
Competing interests None.
Provenance and peer review Not commissioned; internally peer reviewed.
Data sharing statement Data available on request from the corresponding
author.
Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/
REFERENCES
1. Sackett DL, Rosenberg WM, Gray JA, et al. Evidence based
medicine: what it is and what it isn’t. BMJ 1996;312:71–2.
2. Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating
complex interventions: the new Medical Research Council guidance.
BMJ 2008;337:a1655.
3. Porcheret M, Jordan K, Croft P. Treatment of knee pain in older
adults in primary care: development of an evidence-based model of
care. Rheumatology (Oxford) 2007;46:638–48.
4. Morales DR, Donnan PT, Daly F, et al. Impact of clinical trial findings
on Bell’s palsy management in general practice in the UK 2001–
2012: interrupted time series regression analysis. BMJ Open 2013;3:
pii:003121.
5. Tan T, Little P, Stokes T. Antibiotic prescribing for self limiting
respiratory tract infections in primary care: summary of NICE
guidance. BMJ 2008;337:a437.
6. Grol R, Grimshaw J. From best evidence to best practice: effective
implementation of change in patients’ care. Lancet 2003;362:
1225–30.
7. Woolf SH. The meaning of translational research and why it matters.
JAMA 2008;299:211–13.
8. Linton JD. Implementation research: state of the art and future
directions. Technovation 2002;22:65–79.
9. Salmon P, Peters S, Rogers A, et al. Peering through the barriers in
GPs’ explanations for declining to participate in research: the role of
professional autonomy and the economy of time. Fam Pract
2007;24:269–75.
10. Carlsen B, Glenton C, Pope C. Thou shalt versus thou shalt not: a
meta-synthesis of GPs’ attitudes to clinical practice guidelines. Br J
Gen Pract 2007;57:971–8.
11. EPOC 2002. Cochrane Effective Practice and Organisation of Care
Group: Data Collection Checklist. EPOC resources for review
authors, revised 2002. http://www.epoc.cochrane.org/en/
handsearchers.html
Lau R, Stevenson F, Ong BN, et al. BMJ Open 2014;4:e005548. doi:10.1136/bmjopen-2014-005548 5
Open Access
 group.bmj.com on June 27, 2014 - Published by bmjopen.bmj.comDownloaded from 
12. Cabana MD, Rand CS, Powe NR, et al. Why don’t physicians follow
clinical practice guidelines? A framework for improvement. JAMA
1999;282:1458–65.
13. Addington D, Kyle T, Desai S, et al. Facilitators and barriers to
implementing quality measurement in primary mental health care:
systematic review. [Review]. Can Fam Phys 2010;56:1322–31.
14. Campbell R, Pound P, Morgan M, et al. Evaluating
meta-ethnography: systematic analysis and synthesis of qualitative
research. Health Technol Assess 2011;15:1–164.
15. Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for
reporting systematic reviews and meta-analyses of studies that
evaluate health care interventions: explanation and elaboration. Ann
Intern Med 2009;151:W65–94.
16. Walsh D, Downe S. Meta-synthesis method for qualitative research:
a literature review. J Adv Nurs 2005;50:204–11.
17. Jensen LA, Allen MN. Meta-synthesis of qualitative findings. Qual
Health Res 1996;6:553–60.
18. Noblit GW, Hare RD. Meta-ethnography: synthesizing qualitative
studies. Newbury Park: Sage, 1988.
19. Grimshaw JM, Thomas RE, MacLennan G, et al. Effectiveness and
efficiency of guideline dissemination and implementation strategies.
Health Technol Assess 2004;8:iii–iv. 1–72.
6 Lau R, Stevenson F, Ong BN, et al. BMJ Open 2014;4:e005548. doi:10.1136/bmjopen-2014-005548
Open Access
 group.bmj.com on June 27, 2014 - Published by bmjopen.bmj.comDownloaded from 
doi: 10.1136/bmjopen-2014-005548
 2014 4: BMJ Open
 
Rosa Lau, Fiona Stevenson, Bie Nio Ong, et al.
 
systematic review of reviews protocol
complex interventions in primary care: a 
Addressing the evidence to practice gap for
 http://bmjopen.bmj.com/content/4/6/e005548.full.html
Updated information and services can be found at: 
These include:
Data Supplement
 http://bmjopen.bmj.com/content/suppl/2014/06/23/bmjopen-2014-005548.DC1.html
"Supplementary Data"
References
 http://bmjopen.bmj.com/content/4/6/e005548.full.html#ref-list-1
This article cites 16 articles, 8 of which can be accessed free at:
Open Access
non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/
terms, provided the original work is properly cited and the use is
work non-commercially, and license their derivative works on different 
license, which permits others to distribute, remix, adapt, build upon this
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) 
This is an Open Access article distributed in accordance with the
service
Email alerting
the box at the top right corner of the online article.
Receive free email alerts when new articles cite this article. Sign up in
Collections
Topic
 (426 articles)Health services research   
 (198 articles)General practice / Family practice   
 (204 articles)Evidence based practice   
 
Articles on similar topics can be found in the following collections
Notes
 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:
 http://journals.bmj.com/cgi/reprintform
To order reprints go to:
 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:
 group.bmj.com on June 27, 2014 - Published by bmjopen.bmj.comDownloaded from 
